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SPECIFICATION 
TITLE OF THE INVENTION 
DIGITAL STILL CAMERA AND METHOD OF CONTROLLING SAME 
BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a digital still camera 
(inclusive of a portable image pick-up apparatus) and to 
a method of controlling the same* 
Description of the Related Art 

A digital still camera can be set to a variety of 
shooting conditions such as shutter speed, f-stop number 
and amount of strobe light emission. Further, a digital 
still camera can be set to various image processing 
methods regarding image data obtained by photography. 
For example, the settings that can be made include 
compression ratio, captured image size (numbers of 
pixels in horizontal and vertical directions), amount of 
white balance adjustment, image sharpness, image 
brightness, monochrome or color photography and volume 
of alert tones . 

To set these shooting conditions or image 
processing methods, usually the mode of the digital 
still camera is made a mode for setting shooting 
conditions or image processing methods and the user sets 
the conditions or methods one at a time. In a case 
where a large number of shooting conditions or image 
processing methods are to be set, the setting operation 
can be a fairly laborious task. To a user who is not 
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accustomed to making these settings, setting even one 
shooting condition or image processing method can be 
troublesome. Furthermore, it is very difficult for a 
user to remember the set conditions that were used 
previously and the current settings cannot be made the 
previous settings in a simple manner. 

DISCLOSURE OF THE INVENTION 

Accordingly, an object of the present invention is 
to provide a digital still camera in which shooting 
conditions and/or image processing methods can be set in 
a comparatively simple manner. 

According to the present invention, the foregoing 
object is attained by providing a digital still camera 
in which a settings recording medium and an image-signal 
recording medium are capable of being removably loaded, 
wherein settings data for setting at least one of 
shooting conditions and image processing methods for 
processing an image signal (inclusive of both an analog 
video signal and digital image data) obtained by 
photography is recorded on the settings recording medium 
and an image signal obtained by photography is recorded 
on the image-signal recording medium, the digital still 
camera comprising: an image sensing device for imaging 
a subject and outputting an image signal representing 
the image of the subject; a settings data reading unit 
for reading the settings data that has been recorded on 
the settings recording medium; an imaging control unit 
(imaging control means) for controlling the image 



sensing device so as to image the subject according to 
shooting conditions that are based upon the settings 
data when the settings data that has been read by the 
settings data reading unit pertains to these shooting 
conditions; an image signal processing unit for applying 
image processing to an image signal, which is output 
from the image sensing device, by a processing method 
that is based upon the settings data when the settings 
data that has been read by the settings data reading 
unit pertains to this image processing method, and 
outputting the image signal that has been subjected to 
this image processing; and a first image-signal 
recording controller for recording the image signal, 
which has been output from the image signal processing 
unit, to the image-signal recording medium. 

The present invention provides also a control 
method suited to the above-described camera. 
Specifically, the present invention provides a method of 
controlling a digital still camera in which a settings 
recording medium and an image-signal recording medium 
are capable of being removably loaded, wherein settings 
data for setting at least one of shooting conditions and 
image processing methods for processing an image signal 
obtained by photography is recorded on the settings 
recording medium and an image signal obtained by 
photography is recorded on the image-signal recording 
medium, the method comprising the steps of: imaging a 
subject and outputting an image signal representing the 



image of the subject; reading the settings data that has 
been recorded on the settings recording medium; imaging 
the subject according to shooting conditions that are 
based upon the settings data when the settings data that 
has been read pertains to these shooting conditions; 
applying image processing to an image signal, which has 
been obtained by photography, by a processing method 
that is based upon the settings data when the settings 
data that has been read pertains to this image 
processing method; and recording the image signal, which 
has been subjected to this image processing, on the 
image-signal recording medium. 

In accordance with the present invention, two 
media, namely the settings recording medium and the 
image-signal recording medium, can be removably loaded 
in a digital still camera. The camera may be formed to 
have two sockets into which both media can be inserted 
simultaneously, or one socket into which the two media 
can be inserted in turns. 

Settings data for setting shooting conditions 
and/or processing methods for processing an image signal 
obtained by photography is recorded on the settings 
recording medium. When the settings recording medium is 
loaded into the digital still camera, the settings data 
that has been recorded on this medium is read. 

When settings data for setting shooting conditions 
has been recorded on the settings recording medium, the 
camera is controlled in such a manner that the shooting 



conditions to be used will conform to the settings data. 
When settings data for setting an image processing 
method has been recorded on the settings recording 
medium, the image signal obtained by photography when 
the subject is imaged is subjected to image processing 
by a processing method based upon the settings data that 
has been read from the settings recording medium. The 
image signal that has been subjected to such image 
processing is recorded on the image-signal recording 
medium. 

In accordance with the present invention, the 
settings medium, on which has been recorded settings 
data for setting shooting conditions and/or image 
processing methods to be set by the user, is loaded into 
the digital still camera, whereby desired shooting 
conditions and/or image processing methods can be set. 
As a result, even a user who is not accustomed to 
operating a digital still camera can set shooting 
conditions and image processing methods in a 
comparatively simple manner. 

An arrangement may be adopted in which it is 
determined whether the settings data is incapable of 
being read from the settings recording medium and, in 
response to a determination that the settings data 
cannot be read, imaging of the subject based upon 
predetermined shooting conditions, and image processing 
of the image signal, which has been obtained by image 
sensing, in accordance with a predetermined image 
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processing method, are carried out. 

Thus, even if settings data cannot be read from the 
recording medium that is for setting the image 
processing conditions, predetermined shooting conditions 
and a predetermined image processing method can be set. 

Data representing shooting conditions already put 
into practice and data representing a processing method 
executed in regard to an image signal obtained by 
imaging may be stored. In such case it is determined 
whether the settings data is incapable of being read 
and, in response to a determination that the settings 
data cannot be read, imaging of the subject based upon 
immediately preceding shooting conditions that have been 
stored, and image processing of the image signal, which 
is output from the image sensing device, in accordance 
with an image processing method that is based upon data 
representing the immediately preceding processing 
method, are carried out. 

Thus, imaging of the subject based upon shooting 
conditions identical with those used in preceding 
photography can be performed and image processing can be 
executed by the image processing method that was used in 
the previous photography. 

The digital still camera may further include a 
loading sensing unit for sensing that the settings 
recording medium has been loaded. In such case the 
settings data that has been recorded on the settings 
recording medium is read in response to sensing by the 
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sensing unit of the fact that the settings recording 
medium has been loaded. 

It may be arranged so that a reset command can be 
input to the camera. In such case the settings data 
that has been recorded on the settings recording medium 
is read in response to input of the reset command. 

An arrangement may be adopted in which an image 
signal that has been obtained by photography in 
accordance with shooting conditions and an image signal 
that has been subjected to image processing are recorded 
on the settings recording medium. By reading the image 
signals that have been recorded on the settings 
recording medium, it is possible to check the image that 
will be obtained by photography based upon the shooting 
conditions and the processed image that will be obtained 
by this image processing. 

An arrangement may be adopted in which a reduced 
image of an image represented by an image signal 
obtained by photography in accordance with the shooting 
conditions and a reduced image of an image represented 
by an image signal that has been subjected to image 
processing are generated and signals representing the 
generated reduced images are recorded on the settings 
recording medium. 

Thus, image signals of reduced quantity are 
recorded on the settings recording medium. As a result, 
image signals can be recorded efficiently even if the 
settings recording medium is of small capacity. 



Thus , as described above , an image signal 
representing an image is recorded on the settings 
recording medium. As a result, when the image signal is 
read, the image represented by the read image signal can 
be displayed on a display unit. 

Settings data representing shooting conditions of a 
plurality of types or image processing methods of a 
plurality of types may be recorded on the settings 
recording medium. In such case the shooting conditions 
or image processing methods of the plurality of types 
represented by the read settings data are displayed on 
the display unit and a desired shooting condition or 
processing method is selected from the shooting 
conditions or image processing methods of the plurality 
of types displayed on the display unit. Imaging is 
performed based upon the selected shooting condition and 
image signal processing is executed in accordance with 
the selected processing method. 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures 
thereof . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram illustrating the 
electrical construction of a digital still camera 
according to an embodiment of the present invention; 



Fig. 2 is a diagram illustrating the file structure 
of a memory card for recording images; 

Fig. 3 is a diagram illustrating the file structure 
of a settings memory card; 

Fig. 4 is a flowchart illustrating processing up to 
the setting of shooting conditions and image processing 
methods ; 

Fig. 5 is a flowchart illustrating processing for 
recording image data; and 

Figs. 6 to 9 are flowcharts illustrating processing 
up to the setting of shooting conditions and image 
processing methods. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention 
will now be described with reference to the drawings. 

Fig. 1 is a block diagram illustrating the 
electrical construction of a digital still camera 
according to the embodiment of the present invention. 

The overall operation of the digital still camera 
is controlled by a system controller 30. 

A first image-recording memory card 41, a second 
image-recording memory card 42 and a settings memory 
card 43 are capable of being inserted into the digital 
still camera. The first image-recording memory card 41 
and second image-recording memory card 42 are memory 
cards for recording image data obtained by imaging a 
subject. The settings memory card 43 is a memory card 
on which is recorded data representing settings values 
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for setting shooting conditions and image processing 
methods for each of the circuits constituting the 
digital still camera, as will be described later. The 
shooting conditions and image processing methods of the 
circuits constituting the digital still camera are set 
based upon the settings values stored on the settings 
memory card 43. 

The digital still camera includes a first socket 
13, a second socket 15 and a third socket 17. The first 
image-recording memory card 41 is inserted into the 
first socket 13 and the second image-recording memory 
card 42 is inserted into the second socket 15. The 
settings memory card 43 is inserted into the third 
socket 17. The digital still camera is provided with a 
sensing circuit 14 for sensing that the first image- 
recording memory card 41 has been inserted into the 
first socket 13 and for inputting the resulting 
detection signal to the system controller 30, and with a 
sensing circuit 16 for sensing that the second image- 
recording memory card 42 has been inserted into the 
second socket 15 and for inputting the resulting 
detection signal to the system controller 30. The 
camera is further provided with sensing circuit 18 for 
sensing that the settings memory card 43 has been 
inserted into the third socket 17 and for inputting the 
resulting detection signal to the system controller 30. 

The digital still camera is further provided with 
an operating switch 24 for applying various commands. 
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Signals representing operating commands from the 
operating switch 24 are input to the system controller 
30. 

The system controller 30 is provided with an 
internal ROM 23 in which data representing initially set 
values of shooting conditions and image processing 
methods has been stored. The system controller 30 is 
further provided with an externally mounted EE PROM 22. 
The EEPROM 22 stores data representing shooting 
conditions and image processing methods that were used 
in the immediately preceding imaging operation. 

The digital still camera is capable of strobe 
photography and therefore is provided with a strobe 
emission unit 20 and a strobe dimmer unit 21 for 
adjusting the amount of light emitted by the strobe 
emission unit 20. The strobe dimmer unit 21 is 
controlled by the system controller 30, thereby 
adjusting the amount of quantity of light emitted. 

The image of a subject is formed on the 
photoreceptor surface of a CCD 2 by a taking lens 1. 
The CCD 2 has its shutter speed controlled by a timing 
generator 19. (This is an exposure control function, or 
so-called electronic shutter. ) The CCD 2 outputs a 
color video signal representing the image of the 
subject. This signal enters an analog/digital 
conversion circuit 4 via a sample-and-hold circuit 3. 
The analog/digital conversion circuit 4 converts the 
analog video signal to digital image data, which is then 



input to a digital signal processing circuit 5, 

The digital image data that has been applied to the 
digital signal processing circuit 5 is applied to an 
image-size adjustment circuit 6. The digital image data 
has its image size (numbers of pixels in the horizontal 
and vertical directions) adjusted by the image-size 
adjustment circuit 6- Image data output from the image- 
size adjustment circuit 6 is subjected to a white 
balance adjustment in a white balance adjustment circuit 
7 . The image data that has undergone the white balance 
adjustment is subjected to sharpness processing (contour 
emphasis processing, etc.) in a sharpness circuit 8. 
Image data output from the sharpness circuit 8 is 
applied to a monochrome /color adjustment circuit 9 
which, in dependence upon the settings, outputs entered 
color image data unchanged as image data or converts 
this color image data to image data (luminance data) 
representing a black-and-white image. 

Image data output from the monochrome /color 
adjustment circuit 9 is input to a monitor display unit 
12 . An image represented by image data obtained by 
imaging a subject is displayed on the monitor display 
unit 12 . 

The image data output from the monochrome /color 
adjustment circuit 9 is input to a downsampling circuit 
10 as well. The latter generates data expressing a 
thumbnail image of a sensed image represented by image 
data obtained by imaging. The generated thumbnail image 



data is input to a compression/decompression circuit 11 , 
to which the image data output from the monochrome /color 
adjustment circuit 9 is applied as well. The 
compression/decompression circuit 11 subjects the 
sensed-image data and the thumbnail image data to 
compression processing. The sensed-image data and the 
thumbnail image data that has been compressed is 
recorded on the first image-recording memory card 41 or 
second image-recording memory card 42. Of course, an 
arrangement may be adopted in which the compressed data 
is recorded on both the first image-recording memory 
card 41 and second image-recording memory card 42. 

The digital still camera is capable of reproducing 
images as well. If compressed image data that has been 
recorded on the first image-recording memory card 41 or 
second image-recording memory card 42 is read, the 
compressed image data is applied to the 

compression/decompression circuit 11, where the data is 
subjected to data decompression. By applying the 
decompressed image data to the monitor display unit 12, 
the image represented by the image data recorded on the 
first image-recording memory card 41 or second image- 
recording memory card 42 is displayed on the display 
screen of the monitor v display unit 12. 

Fig. 2 illustrates the file structure of the first 
image-recording memory card 41. The file structure of 
the second image-recording memory card 42 is the same as 
that of the first image-recording memory card 41. 



The first image-recording memory card 41 has a 
recording area that includes a DOS (Disk Operating 
System) format area, a directory area and a image 
recording area. 

Data indicating the fact that the first image- 
recording memory card 41 is DOS-formatted is recorded in 
the DOS format area. 

Various data other than image data is recorded in 
the directory area. The directory area includes a 
plurality of subdirectory areas and directory file 
areas. Data indicating that this memory card 41 is an 
image-recording memory card is recorded in a 
subdirectory 1. The other subdirectories are blank. 
The paths to image data that has been recorded in the 
image recording area are recorded in the directory file 
areas. Image-file tags [data representing compression 
ratios of images represented by image data that has been 
recorded in image file areas, described later, shutter- 
speed used when these images were captured, ISO 
( International Standards Organization ) sensitivities 
etc.] and image data representing thumbnail images are 
recorded in the image recording area. 

Fig. 3 illustrates the file structure of the 
settings memory card 43. 

The settings memory card 43 includes a DOS format 
area, directory area and image recording area in a 
manner the same as that of the first image-recording 
memory card 41. 



Data indicating that this card is the settings 
memory card is recorded in a subdirectory 1 of the 
directory area. Combinations of data representing 
shooting conditions and image processing methods are 
recorded in the directory file areas. For example, 
settings values (which shall be referred to as "settings 
values A" ) are recorded in directory file area 1 (where 
1 represents the file number) as a combination of a set 
value for image size adjustment, a set value for white 
balance adjustment and a set value for sharpness. 
Settings values are recorded in the other directory file 
areas in the form of other combinations. 

Image data representing thumbnail images is 
recorded in the image recording area. Thumbnail image 
data of image data, which has been obtained by 
subjecting image data resulting from imaging to image 
processing by an image processing method based upon the 
settings values "A", is recorded in the recording area 
of a thumbnail image "A". Similarly, thumbnail image 
data of image data obtained by imaging in accordance 
with shooting conditions and by image processing in 
accordance with image processing methods based upon 
corresponding settings values are recorded in the 
recording areas of the other thumbnail images. 

Fig. 4 is a flowchart showing processing executed 
when setting of the various circuits of the digital 
still camera is performed based upon settings values 
that have been recorded on the settings memory card 43. 
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Processing starts when a power switch (not shown) 
on the digital still camera is turned on. First, on the 
basis of the data that has been recorded in the 
subdirectories of the memory cards, it is determined 
whether a memory card that has been inserted into the 
digital still camera is an image-recording memory card 
or a settings memory card (step 51). 

If it is found that the settings memory card 43 has 
been inserted into the digital still camera ("YES" at 
step 52 ) , then settings values that have been recorded 
on the inserted settings memory card 43 are read [here 
it is assumed that only a single set (type) of settings 
values , namely settings values "A" , has been recorded on 
the settings memory card 43] (step 53). On the basis of 
the settings values "A" read, shooting conditions and 
image processing methods (adjustment of amount of strobe 
light emission, shutter-speed adjustment, image-size 
adjustment, white balance adjustment, sharpness 
adjustment, monochrome /color adjustment, compression- 
ratio adjustment, adjustment of amount of brightness 
correction, setting of photometry to spot photometry or 
average photometry, etc. ) are set for each of the 
circuits of the digital still camera in such a manner 
that the subject will be imaged and the image data 
obtained by such imaging of the subject will be 
subjected to image processing. 

If it is found that the settings memory card 43 has 
not been inserted into the digital still camera ( "NO" at 



step 52) , then the shooting conditions and image 
processing methods for configuring the circuits of the 
digital still camera are set based upon an initial image 
processing method that has been stored in the ROM 33 
(step 54). Of course, an arrangement may be adopted in 
which each circuit of the digital still camera is 
configured to shooting conditions and image processing 
methods the same as those of the immediately preceding 
imaging operation stored in the EEPROM 22. 

Whether a memory card has been extracted from the 
digital still camera is verified based upon detection 
signals from the sensing circuits 14, 16 and 18 (step 
55). If a memory card has not been extracted, an 
instruction prompting the user to perform recording is 
displayed on the monitor display unit 12 (step 56). If 
the user responds by pressing a shutter-release button 
(not shown), the sensed-image data is recorded on the 
image-recording memory card 41 or 42 in the manner 
described above (step 57). 

Fig. 5 is a flowchart illustrating processing for 
recording image data. 

When a recording prompt is displayed on the monitor 
display unit 12 in the manner described above, the user 
presses the shutter-release button. When this is done, 
the sensed-image data representing the image of the 
subject and the thumbnail image data is applied to the 
first image-recording memory card 41 and stored in the 
image recording area (step 61). 



If the image data recorded on the first image- 
recording memory card 41 is image data for which 
shooting conditions and image processing methods have 
been set based upon settings values recorded on the 
settings memory card 43 ("YES" at step 62), then 
thumbnail image data identical with thumbnail image data 
recorded on the first image-recording memory card 41 is 
recorded, in association with the settings values of the 
image processing methods, in the image recording area of 
the settings memory card 43 (step 63). An arrangement 
may be adopted in which thumbnail image data that has 
been recorded on the first image-recording memory card 
41 is read out and then stored on the settings memory 
card 43, or in which the digital still camera is 
provided with an image memory, thumbnail image data is 
stored in this image memory temporarily and thumbnail 
image data read out of the image memory is recorded on 
the settings memory card 43. 

Fig. 6 is a flowchart illustrating processing 
executed when setting the circuits of the digital still 
camera based upon settings values recorded on the 
settings memory card 43 on which thumbnail image data 
has been recorded. Processing steps in Fig. 6 identical 
with those shown in Fig. 4 are designated by like step 
numbers and need not be described again. 

If the settings memory card 43 has been inserted 
into the digital still camera ("YES" at step 52), 
compressed thumbnail image data that has been recorded 



on the settings memory card 43 is read out. The 
compressed thumbnail image is applied to the 
compression/decompression circuit 11 and is decompressed 
thereby. The decompressed thumbnail image data is 
applied to the monitor display unit 12, whereby the 
thumbnail image represented by the thumbnail image data 
recorded on the settings memory card 43 is displayed 
(step 71). The thumbnail image being displayed on the 
monitor display unit 12 is the result of imaging 
according to shooting conditions decided by the settings 
values corresponding to this thumbnail image and of 
image processing in accordance with the image processing 
method. Thus, it is possible to check the appearance of 
the image obtained in a case where imaging has been 
performed according to the shooting conditions and image 
processing has been executed according to the image 
processing method. 

If it is found that the memory card has not been 
extracted from the digital still camera ("NO" at step 
72), the settings values that have been recorded on the 
settings memory card 43 are read and the shooting 
conditions and image processing methods associated with 
the circuits of the digital still camera are adjusted 
based upon these settings values (step 53). 

Fig. 7 is a flowchart illustrating processing when 
setting the circuits of the digital still camera based 
upon settings values recorded on the settings memory 
card 43. Processing steps in Fig. 7 identical with 



those shown in Fig. 4 are designated by like step 
numbers and need not be described again. It is assumed 
in this processing that plural sets of settings values 
have been recorded on the settings memory card 43. 

If the settings memory card 43 has been inserted 
into the digital still camera ("YES" at step 52), data 
representing the file numbers of the directory areas of 
settings memory card 43 is read out of the settings 
memory card 43. The read data representing the file 
numbers is applied to the monitor display unit 12, 
whereby a plurality of file numbers are displayed (step 
81). The user employs the operating switch 24 to 
designate a desired file number from among the plurality 
of file numbers displayed on the monitor display unit 12 
(step 82) . 

Thumbnail image data corresponding to the settings 
values recorded in the file area specified by the 
designated file number is read out of the image 
recording area of the settings memory card 43. The 
thumbnail image data read out is decompressed in the 
compression/decompression circuit 11 and then displayed 
on the monitor display unit 12 (step 83). 

If a decision command is applied from the operating 
switch 24 ( 11 YES 11 at step 84) , settings values for 
specifying the image processing methods and shooting 
conditions that were used with regard to the decided 
thumbnail image are read out of the settings memory card 
43. The circuits of the digital still camera are 



configured based upon the settings values read out. 

If the memory card has been extracted from the 
digital still camera ("YES" at step 55), then processing 
from step 51 onward is repeated. 

Fig. 9 is a flowchart illustrating part of the 
processing executed when setting the circuits of the 
digital still camera based upon settings values recorded 
on the settings memory card 43. This flowchart 
corresponds to the processing of Fig. 8 and processing 
steps in Fig. 8 identical with those shown in Fig. 8 are 
designated by like step numbers and need not be 
described again. 

The processing shown in Fig. 8 is such that if the 
memory card has been extracted ("YES" at step 55), 
processing from step 51 onward is repeated. By 
contrast, in the processing of Fig. 9, processing from 
step 51 onward is repeated in response to entry of a 
reset command (which would be input by the operating 
switch 24) ("YES" at step 55A) . 

In a case where the image-recording memory card 41 
and settings memory card 43 can be inserted 
simultaneously, as shown in Fig. 1, extraction of a 
memory card can be construed to mean a change in 
shooting conditions. The processing shown in Figs. 7 
and 8 is applicable to such case. The processing shown 
in Fig. 9 is applicable in a case where there is only 
one socket for inserting a memory card and either the 
image-recording memory card 41 or settings memory card 
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43 is inserted into the digital still camera. If, in a 
case where only the image-recording memory card 41 or 
settings memory card 43 can be inserted into the digital 
still camera, the settings values are read from the 
settings memory card 43 to decide the shooting 
conditions and image processing methods and then image 
data is to be recorded on the image-recording memory 
card 41, it is necessary to extract the settings memory 
card 43 from the digital still camera. In such case the 
processing of Fig. 9 is required because extracting the 
memory card would result in a problem when processing 
from step 51 onward is re-executed. 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims. 



